Prolonged vigabatrin treatment modifies developmental changes of GABA(A)-receptor binding in young children with epilepsy.
To determine whether prolonged treatment with vigabatrin (VGB), an antiepileptic drug (AED) that acts by elevating brain gamma-aminobutyric acid (GABA) levels, interferes with age-related changes of in vivo GABA(A)-receptor binding in children with epilepsy. Using [11C]flumazenil (FMZ)-positron emission tomography (PET) imaging, 15 children (aged 1-8 years) with medically intractable epilepsy were studied. Seven of these children were treated with VGB (1,000-2,500 mg/day) for > or =3 months before the FMZ-PET study. The remaining eight patients were medicated with other drugs that are known not to act directly on the GABAergic system. Absolute quantification of PET data was performed by using the volume of distribution (VD) of FMZ in brain tissue representing FMZ ligand binding. After controlling for age, hemispheric FMZ VD values were significantly lower in children treated with VGB as compared with the non-VGB group (p = 0.012). Regional FMZ VD values of the VGB-treated patients were significantly lower in all cortical regions and the cerebellum, whereas the difference was not significant in the thalamus and basal ganglia. No significant drug effect or drug-by-region interaction could be determined when the patients were separated according to treatment with carbamazepine (p = 0.97) or valproate (p = 0.55). VGB induces a decrease in GABA(A)-receptor binding in the cortex and cerebellum of the developing epileptic brain. A similar effect of other drugs and substances of abuse targeting the GABAergic system may be hypothesized. Because of the important role of the GABAergic system in developmental plasticity, the reversibility and functional consequences of this age-specific drug effect should be further studied.